Proliferation and differentiation of human erythropoiesis in vitro: effect of different human lipoprotein species.
In order to permit erythroid proliferation in agar, a serum-free system was developed based on McCoy's 5A medium at pH 8.0, containing deionized and delipidated bovine serum albumin, iron-saturated transferrin, and crude erythropoietin (step III). Addition of the entire complement of serum lipoproteins, termed lipoprotein fraction I (density, less than 1.21 g/ml), increased the number of erythroid colony-forming units and erythroid burst-forming units to numbers indistinguishable from those observed with media containing serum. Moreover, terminal differentiation occurred to fully hemoglobinized normoblasts and even mature erythrocytes. Under these conditions, the erythropoietin dose-response curve obtained when not using serum was comparable to that with serum. Colony formation also displayed a linear relationship to seeding densities down to limiting dilutions. For differential analysis of the main density lipoprotein fractions, sequential ultracentrifugation was performed to isolate very low-density lipoproteins, low-density lipoproteins (LDL), high-density lipoproteins2 (HDL2), and HDL3, which were then added individually to serum-free cultures. Of the main lipoprotein classes, LDL exhibited the most proliferative capacity, followed by HDL2 and HDL3. Our findings indicate that when serum is substituted by well defined compounds including highly purified lipoprotein fractions, a serum-like proliferation and differentiation of human erythropoietic progenitor cells in agar can be obtained.